Effects of bryostatins 1 and 2 on morphological and functional differentiation of SH-SY5Y human neuroblastoma cells.
SH-SY5Y human neuroblastoma cells can be induced to differentiate to mature ganglion cells when treated with the phorbol ester tetradecanoylphorbol acetate (TPA). Bryostatins are a new class of protein kinase C activators that are structurally unrelated to phorbol esters. This paper describes the effects of bryostatins 1 and 2 on morphological and functional differentiation of SH-SY5Y cells. Both bryostatins induced a rapid translocation of protein kinase C from the cytosol to the membrane fraction. Within 24 h, the bryostatins had caused a nearly complete down-regulation of the enzyme. Bryostatin 1 competed for [3H]phorbol-12,13-dibutyrate binding in intact cells with potency equal to that of TPA, in contrast to bryostatin 2, which exhibited a Ki value 1 order of magnitude higher than those of the two other agents. Bryostatins induced morphological changes similar to those induced by TPA. These changes were, however, only transient, occurring during the first 6 h of incubation in the presence of these compounds. By 72 h, the cells had acquired a morphology typical of untreated cells and, although a wide range of bryostatin concentrations were used, morphological changes characteristic of differentiated SH-SY5Y cells were not detected at 72 h. Bryostatin 1 at 5 nM and bryostatin 2 at 100 nM inhibited DNA synthesis, as measured by incorporation of [3H]thymidine by SH-SY5Y cells, although to a significantly lesser degree than TPA. In spite of the fact that bryostatins failed to induce morphological differentiation in SH-SY5Y cells, these compounds down-regulated c-myc mRNA expression. Bryostatins were significantly weaker in stimulating noradrenaline synthesis, compared with TPA, and high concentrations of these agents blocked the effect of the phorbol ester when they were included together with TPA. When SH-SY5Y cells were incubated in the presence of high concentrations of bryostatins, a decreased sensitivity of cells to muscarinic agonist-induced increases in cytosolic free Ca2+ was observed. The results suggest that down-regulation of protein kinase C activity and c-myc mRNA expression do not necessarily correlate with the morphological differentiation of SH-SY5Y cells.